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Abstract 
TARGETING EFFICIENCY: THE EFFECTS OF VIDEO MODELING AND FEEDBACK ON 
INSTRUCTORS’ ACQUISITION AND GENERALIZATION OF BEHAVIOR ANALYTIC 
SKILLS 
by 
Maya S. Madzharova 
 
Adviser: Professor Peter Sturmey 
Applied behavior analysis (ABA) is a highly effective, evidence-based treatment for individuals 
with autism spectrum disorder. Low treatment integrity could greatly compromise the delivery of 
effective ABA interventions, but instructors who hold no formal training make up the larger 
portion of employees within the special education field. Designing efficient and effective 
training for these employees is important because schools have limited resources for caregiver 
training. This study used a non-concurrent multiple baseline design across three novice ABA 
instructors to evaluate the effects of a training protocol consisting of video and in-vivo modeling 
and feedback, a training algorithm, and multiple exemplars training on the acquisition of five 
ABA procedures (i.e., discrete trial teaching, multiple stimulus without replacement, echoic 
mand training, stimulus-stimulus pairing, and graphing percentage data). After the instructors 
mastered these skills the experimenter also evaluated if instructors’ showed generalized teaching 
skills when implementing novel ABA procedures. The results showed that the training protocol 
was effective in increasing instructors’ treatment integrity on all five procedures up to mastery 
criterion as well as producing some generalized teaching skills. The implications of these results 
are discussed in light of creating more efficient training protocols for ABA settings. 
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1 
Introduction 
In 2014 the Center for Disease Control and Prevention (CDC) reported that one in every 
68 children is diagnosed with autism spectrum disorder (ASD). National Standards Project 
(NSP) (2015), published by the National Autism Center, identified the most effective evidence-
based interventions for ASD to be those based on the principles of applied behavior analysis 
(ABA). ABA interventions could manage the most prominent characteristics of ASD (i.e., 
decreasing problem behavior and increasing social communication) but only if caregivers have 
the capacity to implement them with high treatment integrity (NSP, 2015).  
Treatment integrity refers to the degree to which caregivers implement an intervention 
correctly and without which “even a well-designed intervention program is useless” (NSP, 2015, 
p. 82). A number of studies have demonstrated the direct impact of treatment integrity on the 
effectiveness of ABA interventions with children with ASD. For example, Carol, Kodak, and 
Fisher (2013) showed that caregiver errors during discrete trial teaching (DTT) increase 
instructional time and decrease the number of acquired responses. Pence and Peter (2015) 
showed that low treatment integrity during mand training decreases and/or completely eliminates 
the acquisition of mands. Pence, Peter, and Tetreault (2012) showed that direct caregiver training 
is required to ensure the correct implementation of preference assessments and Fryling, Wallace, 
and Yassine’s (2012) systematic review of the literature on treatment integrity reported that high 
treatment integrity is required for the successful decrease of problem behavior, increase of 
compliance, and skill acquisition during DTT. In summary, high treatment integrity, decreases 
instructional time, increases skill acquisition, decreases problem behavior, and allows caregivers 
to correctly identify reinforcing stimuli that could increase children’s motivation for learning. It 
 
 
  
 
 
2 
is thus important for caregivers of children with ASD to implement ABA interventions with high 
treatment integrity. 
Achieving high treatment integrity requires training (Fixen, Naoom, Blase, Friedman, & 
Wallace, 2005) that is expensive, lengthy, and sometimes difficult to access, which results in a 
small number of well-trained professionals in the provision of ABA interventions. The 
disproportionate numbers between qualified caregivers and students with ASD require that 
educational settings employ paraeducators to aid in the provision of ABA services. Although 
paraeducators lack formal training in 40% of the states they outnumber certified special 
educators (Cardinal, 2012). Lack of training results in low treatment integrity, which reduces the 
favorable outcomes ABA interventions could produce for children with ASD. Thus educational 
settings that seek to produce the highest outcomes for their students via ABA interventions must 
ensure a high degree of treatment integrity via effective caregiver training. 
Effective training requires behavior change on the part of the caregivers. To achieve this 
change programs use four common components to deliver training: (1) instructions, (2) 
modeling, (3) rehearsal, and (4) feedback (Fixen et al., 2005). Although effective in teaching 
inexperienced caregivers to implement a variety of ABA interventions with high treatment 
integrity (e.g., mand training, DTT, preference assessments, behavior intervention plans, 
problem solving tasks, functional analysis, etc) (e.g., Cardinal, 2012; Collins, Higbee, and 
Salzberg, 2009; Digennaro-Reed, Codding, Catania, & Maguire, 2010; Lafasakis & Sturmey, 
2007; Lavie & Sturmey, 2002; Madzharova, Sturmey, & Jones, 2012; Moore & Fisher, 2007; 
Nigro-Bruzzi & Sturmey, 2010; Sarokoff & Sturmey, 2004) as well as increasing students’ skill 
acquisition and decreasing problem behavior (e.g., Bearss et al., 2015; Dib & Sturmey, 2007; 
Robinson, 2011; Vladescu, Carroll, Paden, & Kodak, 2012) using all four components results in 
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lengthy training sessions: up to 60 min (Nigro-Bruzzi & Sturmey, 2010) and the necessity for 
allocating resources and professionals’ time (Pence, et al., 2012). Lengthy training requires the 
allocation of many resources (i.e., time, money, and access to qualified trainers), which limits the 
appeal and application of caregiver training in educational settings (NSP, 2015).  
Researchers are actively working to increase the appeal of caregiver training by reducing 
the time and increasing the accessibility to training (e.g., Catania, Almeida, Liu-Constant, & 
DiGennaro Reed, 2009; McCulloch & Noonan, 2013; Robinson, 2011; Severtson; 2011) by 
examining its necessary and sufficient components. These studies systematically examine and 
eliminate training components that unnecessarily increase the training time and produce minimal 
increase in caregivers’ treatment integrity. For example, Ward-Horner and Sturmey (2012) 
completed a component analysis of a popular training package, Behavioral Skills Training (BST) 
(i.e., instructions, modeling, rehearsal, and feedback) while training caregivers to conduct 
functional analyses and showed that modeling and feedback alone are sufficient and effective in 
increasing caregiver’s treatment integrity while also reducing the training time. Hsieh, Wilder, 
and Abellon (2011) also used a reduced number of training components (i.e., a review, modeling, 
and feedback plus feedback only) to train caregivers to implement mand training via incidental 
teaching and reduced the training time to 28 min and 4 min per phase, respectively. Training 
protocols could thus be completed in shorter sessions without jeopardizing the effects they have 
on increasing caregivers’ treatment integrity 
Shorter, equally effective training protocols are always more desirable to lengthy ones 
because they require fewer resources. As a result educational settings may be more likely to 
provide caregiver training and ensure high treatment integrity when such protocols are available. 
Thus, Madzharova and Sturmey (2012, 2015) continued to examine the effects of shorter 
 
 
  
 
 
4 
protocols by reducing the training components to video modeling (VM) and feedback only when 
teaching caregivers to implement both mand and peer-to-peer mand training. This protocol 
decreased the training time by up to 82% as compared to Nigro-Bruzzi and Sturmey’s (2010) 
study (i.e., approximately 60 min training sessions) and increased caregiver’s treatment integrity 
and the number of child mands. Video modeling, when used as a model and feedback 
component, has been also shown to be effective in increasing caregivers’ correct implementation 
of pivotal response training (Robinson, 2011). A number of other studies have also used VM 
and/or feedback to increase caregivers’ treatment integrity with a variety of ABA interventions 
(Madzharova & Sturmey, 2014) offering this two-component protocol as a briefer, more 
appealing, and equally effective training. 
VM and/or feedback only protocols are effective in increasing caregivers’ treatment 
integrity, which directly affects client outcomes. The types of interventions caregivers use, 
however, also affect client outcomes, and the NSP (2009, 2015) suggests that the highest 
outcomes for children with ASD result from established interventions. That is, enough evidence 
derived from experimental studies shows that these interventions are effective in increasing skill 
acquisition and decreasing problem behavior for children with ASD. Based on these criteria 
interventions based on the principles of ABA have been labeled as established.  
ABA interventions consist of an array of evidence-based procedures that aim to assess 
motivational components required for successful learning, address children’s behavioral and 
academic deficits and strengths, and systematically monitor and evaluate progress via objective 
collection and visual representation of data. As a result ABA therapists most commonly use four 
procedures to effectively increase skill acquisition and decrease problem behavior for children 
with ASD: (1) discrete trial teaching (DTT), (2) multiple stimulus without replacement 
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(MSWO), (3) echoic mand training, and (4) stimulus-stimulus pairing, which has been also used 
to increase verbal repertoires (Esch, Carr, & Grow, 2009; NSP, 2009; The National Professional 
Development Center, 2010)..Lastly, due to the highly evidence-based nature of ABA 
interventions (NSP, 2009), which require that data indicate a functional relationship between the 
behavior change observed in the child with ASD and the intervention used, therapists must also 
learn to graph percentage data (BACB, 2014). Although labeled as established these procedures’ 
effectiveness relies on the degree of treatment integrity with which caregivers implement them 
(e.g., Carol, et al., 2013; Fryling, Wallace, & Yassine, 2012; Pence & St. Peter, 2015; Pence, St. 
Peter, & Tetreault, 2012). 
Due to the highly favorable outcomes the five procedures above have on the behavioral 
deficits exhibited by children with ASD researchers have commonly taught these to caregivers 
using VM and/or feedback (Madzharova & Sturmey, 2014) to further ensure the effectiveness of 
this briefer and more appealing protocol, as compared to BST. Learning each of these five 
procedures individually via VM and/or feedback, however, could still produce lengthy, 
unappealing training. Teaching these five procedures simultaneously via VM and feedback 
would be more efficient because an already briefer training protocol could potentially produce an 
increase in treatment integrity across the procedures. The effects of such a protocol, however, are 
unclear because to date only one study has used VM and feedback to increase caregivers’ 
treatment integrity across multiple (i.e., two) procedures (Nosik, & Williams 2011). 
Efficient training protocols would be more appealing to educational settings than simply 
briefer ones because less training time would result in increase of treatment integrity across 
greater number of ABA procedures. One approach in targeting efficiency has been programming 
for generalization. Specifically, using general case or multiple exemplar training while teaching 
 
 
  
 
 
6 
caregivers to implement DTT and other skill acquisition programs have been shown to produce 
generalized teaching skills (e.g., Crockett, Fleming, Doepke, & Stevens 2007; Ducharme & 
Feldman, 1992; Lafasakis & Sturmey 2007; Sarokoff & Sturmey, 2008; Ward-Horner & 
Sturmey, 2008). Caregiver training protocols that produce generalized teaching skills could be 
deemed efficient because they minimize the training time while maximizing the skills learned. 
The studies that have used multiple exemplar training, however, have only assessed 
generalization within (e.g., implementing various types of DTT) and not across ABA procedures 
(e.g., implementing DTT, mand training, graphing, etc.). Implementing a variety of ABA 
procedures with high treatment integrity, however, is essential for producing positive outcomes 
for children with ASD.  
To date, no studies have evaluated whether training a variety of procedures would result 
in generalized teaching skills across ABA procedures. Also no studies have examined whether 
VM and/or feedback are effective when combined with multiple exemplar training. This is an 
important gap in the literature because if this combination of training tools produces generalized 
teaching across ABA procedures this may further decrease the training time and increase the 
number of procedures caregivers could implement with high treatment integrity. This would also 
offer an efficient caregiver training protocol that is appealing to educational settings and has 
large favorable outcomes for children with ASD.  
 To efficiently teach multiple ABA procedures to caregiver studies point to combining 
VM and/or feedback with multiple exemplar training. Another method that could further increase 
the efficiency of a training protocol would be to create an algorithm that sorts between trained 
and generalization procedures. To date, however, no study has evaluated the effects of a protocol 
consisting of VM and/or feedback and an algorithm that guides the use of multiple exemplar 
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training to teach caregivers to implement the five ABA procedures listed above with high 
treatment integrity. Therefore, this study developed an algorithm that sorted between the 
procedures for which caregivers should receive training and used VM and/or feedback to teach 
these. The experimenter then evaluated if there was also an increase in treatment integrity for the 
untrained procedures solely as a result of generalized teaching skills. 
Method 
Participants 
Three female, novice ABA instructors, Mindy, Sandra, and Tanya, participated. The 
experimenter defined novice ABA instructors as individuals who had never used ABA in an 
applied setting and began their participation within their first five days of employment at the 
preschool where the study took place. Mindy was enrolled in her first semester of an ABA 
Master’s program, Sandra was enrolled in a dual Bachelors Masters degree in criminal justice, 
and Tanya held a Bachelors degree in psychology. There were also 13 students with ASD 
between the ages of three and four with whom the instructors worked. These students’ language 
and behavior repertoires varied from non-verbal to using one to two word sentences and from no 
problem behavior to engaging in low to high levels of non-compliance and tantrums. 
Four additional newly hired instructors expressed interest in participating. Jane did not 
meet the novice criteria because she had previously received training and worked in an ABA 
setting. Amy left her position at the school after completing the baseline phase and two days of 
training. Kimberly left her position at the school after completing the baseline phase. Kathy left 
her position at the school before beginning her participation. 
Setting 
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The study took place in four classrooms, between the hours of 9 am and 2 pm at an ABA 
preschool for children with ASD. The classrooms contained tables, chairs, computers, shelves, 
and a play area. The classroom staff and students were present throughout the length of the 
study. 
Materials 
 The experimenter used a computer, an iPad, VMs, headphones, stopwatch, tripod, 
camera, clipboard, binder, ruler, calculator, pencils, erasers, pencil case, task analyses, datasheets 
and graph paper printed on standard sheets (21.59 cm by 27.94 cm), one dessert spoon, one soup 
spoon, one token board, and four lowercase and upper case letters cut into 6 cm by 6 cm squares 
and laminated. The lowercase letters had a soft Velcro® dot on the back and the uppercase letters 
had a hard Velcro® dot in the front, which allowed them to stick together. The experimenter held 
all printed datasheets and task analyses on the clipboard, all graph paper, rulers, pencils and 
calculator in a pencil case inside the binder. All three instructors used available classroom toys 
and snacks for materials and reinforcers while working with the students. 
Experimental Design 
 This study used a non-concurrent multiple baseline design across three novice ABA 
instructors. The experimenter first chose the length of each baseline phase then, as participants 
became available, randomly assigned them to each baseline (Watson & Workman, 1981). 
Dependent Variable 
The dependent variable was the percentage of correct steps completed by the instructors 
within a trial. One trial required the instructors to complete one task analysis once. Each task 
analysis described one behavior analytic skill. The experimenter marked a step from a task 
analysis as correct when the instructors performed it exactly as described and as incorrect when 
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the instructors perform it in any other manner or omitted the step. Instructors were allowed to 
omit a step without receiving an incorrect mark only when the student’s response did not require 
it. For example, instructors did not need to score a plus during DTT if the student did not 
perform any correct responses. In such cases the experimenter marked “not applicable (N/A)” for 
that step. To account for the omission of steps the experimenter calculated the percentage of 
correctly performed steps by dividing the total number of correct steps by the total number of 
performed steps during one trial and multiplying by 100. For example, if an instructor performed 
a total of 6 correct and 2 incorrect steps from a ten-step task analysis her percentage of correct 
responses for that trial was 75% (i.e., (6/(6+2))*100). 
The experimenter also recorded the length of each training trial using a video camera. 
The trial began when the experimenter began recording and giving instructors feedback and 
ended when the instructor answered “No.” to the question, “Do you have any other questions.” 
Procedure 
The study consisted of eight phases: baseline, VM and feedback, post-training, probe, 
feedback only, generalization, and maintenance after three and six weeks. There were also three 
groups of skills: (1) trained, (2) generalization, and (3) untrained and an algorithm that guided 
the experimenter’s decision regarding each trained skill. The experimenter chose the five trained 
skills: (1) discrete trial teaching (DTT) to teach students to discriminate between a big and a 
small spoon (A), (2) multiple stimulus without replacement (MSWO) (B), (3) echoic mand 
training (C), (4) stimulus-stimulus pairing (SS) to condition the instructors as secondary 
reinforcers (D), (5) and graphing percentage data (E) because the preschools’ staff training team 
identified them as most commonly used within the classrooms. Instructors received VM and 
feedback or feedback only for these skills until they reached mastery criterion.  
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The five generalization skills were: (1) DTT to teach students to imitate a model (F), (2) 
DTT to teach students to match lowercase to uppercase letters (G), (3) paired-choice preference 
assessment (PC) (H), (4) stimulus-stimulus pairing to condition a token as a secondary reinforcer 
(I), and (5) graphing frequency data (J). Instructors never receive training for generalization 
skills and implemented them only once during the baseline and generalization phases. Lastly, 
untrained skills constituted any of the five trained skills instructors mastered without training 
(i.e., VM and/or feedback).  
The training algorithm stated that if instructors’ average baseline performance on a 
trained skill was 65% or below they should receive VM and feedback for that skill until mastery 
criterion is reached. All trained skills that did not meet this criterion skipped the VM and 
feedback phase but the experimenter evaluated whether the instructors mastered these without 
training during the probe phase. If the instructors did not the experimenter provided feedback 
only until they mastered the skills. If the instructors mastered the skills the experimenter marked 
these as untrained. See Figure 5 for a visual illustration of the algorithm. 
 Each trial of the experiment consisted of one trained, generalization, or untrained skill. 
There were a different number of skills from which the experimenter could pick in each phase 
depending on how many skills the instructor had to learn. For example, the experimenter could 
pick from the five trained skills during baseline but during VM and feedback there could be as 
few as one or as many as four trained skill available (i.e., Mindy and Sandra). The experimenter 
entered the available skills for each phase in a random number generator 
(https://www.random.org/) to identify the skill the instructor was going to perform on each trial. 
Thus depending on the phase instructors could perform a different or the same skill for several 
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consecutive trials. Tables 1 through 7 illustrate this process and show the skills each instructor 
performed on each trail within each phase of the study. 
Baseline. During baseline the experimenter worked with each instructor individually and 
gave her a written task analysis describing the trained or generalization skill step-by-step for that 
trial (see Appendices A through H). On the first trial for each trained and generalization skill the 
experimenter read the task analysis to the instructors out loud. On all other trials the 
experimenter said, “Please read these instructions and complete this skill with a student. ” and 
answered any questions the instructors had. If the trained or generalization skill was DTT the 
experimenter also gave instructors a datasheet, the necessary materials, and a verbal description 
of the appropriate prompt for the program. If the trained skill was MSWO or the generalization 
skill was paired-choice preference assessment the experimenter gave the instructors a datasheet. 
If the trained skill was graphing percentage data or the generalization skill was graphing 
frequency data the experimenter gave the instructors the binder with graphing materials. The 
experimenter then remained quiet and videotaped the instructor implementing the trained or 
generalization skill with one of the classroom students. Instructors worked with a student that 
was available and assigned to her by the classroom teacher. Thus there were no consistent 
instructor-student or skill-student pairs. Finally, when instructors completed their last baseline 
trial the experimenter calculated their average score for each trained skill. 
Video modeling and feedback. Instructors entered this phase when their average baseline 
score for any trained skill was below or equal to 65% and remained in this phase until they 
reached the mastery criterion of 90% or above on two consecutive trials for it. Thus, Mindy 
received VM and feedback for trained skill A, Sandra for trained skills A, B, C, and E, and 
Tanya for trained skills A and B. If an instructor was learning to implement two or more trained 
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skills the experimenter randomized their presentation. For example, Sandra’s first five trials in 
this phase consisted of trained skills B, E, A, C, C. Once an instructor mastered a trained skill it 
dropped out and the experimenter presented only the remaining trained skills. For example, after 
the 11th trial in this phase Sandra mastered trained skill E and the next five trials consisted of 
trained skills C, B, C, A, A (see Table 2). 
The experimenter provided feedback by first praising the steps instructors implemented 
correctly followed by emphasis on the errors (e.g., “You did a great job setting up the materials 
correctly. Next time please make sure to first sit in front of the student before providing an 
instruction.”). Following feedback on the first and every fifth trial for each trained skill the 
instructors also watched a VM of the trained skill and the experimenter answered their questions 
(see Figure 4). The VMs were between 1.25 min and 2.50 min and portrayed the experimenter 
implementing the five trained skills with a 3-year old student with ASD in a classroom at the 
school where the experiment took place. The VMs contained text and voice-over that highlighted 
critical steps of the trained skills. For example, the experimenter used voice-over to emphasize 
when to mark a plus versus a minus during DTT. Finally, if the trained skill for the trial was 
DTT the experimenter modeled in-vivo the correct prompt for the program. Once instructors 
were done receiving feedback and/or watching the VM the experimenter observed and recorded 
them implementing the trained skill with a student. 
Probe. This phase was identical to baseline but included only the trained skills on which 
instructors had an average of above 65% during baseline (see Table 4).  
Feedback only. During this phase instructors received feedback only for the trained skills 
they did not reach mastery criterion during the probe phase. Instructors remained in this phase 
until they reached the mastery criterion for these trained skills (see Table 5). 
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Post-Training. These two phases were identical to baseline. The first post-training phase 
included the trained skills for which instructors reached mastery criterion during the VM and 
feedback. The second post-training phase included the trained skills for which instructors 
reached mastery criterion during the feedback only phase. 
Generalization. This phase was identical to baseline and included only the generalization 
skills (i.e., F through J) (see Table 6). 
Maintenance. This phase was also identical to baseline. The experimenter returned three 
and six weeks after the last generalization phase trial to observe the instructors implement the 
trained and untrained skills (see Table 7). 
Inter-Observer Agreement 
Two independent observers scored 30% of the total data collected by watching videos of 
the completed trials. A random number generator determined which trial the observers watched. 
The experimenter calculated trial-by-trial IOA by dividing the total number of agreements by the 
sum of agreements plus disagreements and multiplying the number by 100%. Agreements were 
all instances where both the experimenter and observers marked the same score for the same task 
analysis step. Disagreements were all instances where the experimenter and the observers 
marked a different score for the same task analysis step. The trial-by-trial IOA was 98.73%.  
The experimenter also calculated occurrence of the target behavior IOA for 30% of the 
total data using only the steps of the task analysis the experimenter or the observers marked as 
the instructors engaging in the target behavior. Agreements were all instances where both the 
experimenter and observers marked “Yes” for the same task analysis step. Disagreements were 
all instances where the experimenter marked a “Yes” but the observers did not for the same task 
analysis step and vice versa. The experimenter calculated the IOA by dividing the total number 
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of agreements by the sum of agreements plus disagreements and multiplying the number by 
100%. The occurrence IOA was 97.54%. 
One independent observer also watched 90% of the videos containing training trials and 
marked the length of each trial. The experimenter calculated IOA by comparing the number the 
observer marked to the number the experimenter marked for the length of each training trial. 
Agreements were all instances where both the experimenter and observers marked the same 
number for the same training trial. Disagreements were all instances where the experimenter and 
the observers marked a different number for the same training trial. The IOA was 97.67%. 
 Treatment Integrity 
Two independent observers scored 30% of the total data collected during the study by 
watching videos of the completed trials. A random number generator determined which trial the 
observers watched. The observers used the task analyses that described the sequence of steps the 
experimenter took during the different phases of the study. The observers circled “yes” (Y) for 
each step the experimenter performed as described in the task analysis or a “no” (N) for each 
step the experimenter missed or did not perform. The experimenter calculated the treatment 
integrity by dividing the total number of “yes” marks by the sum of ”yes” plus “no” marks and 
multiplied the number by 100%. The treatment integrity was 99.00%. 
Social Validity  
 The experimenter assessed whether the instructors liked and found the training effective 
by giving them a survey once at the end of the study (see Table 9). The instructors circled the 
numbers one through five on each statement if they “highly disagreed”, “sort of disagreed”, 
“neither agree or disagreed”, “sort of agreed”, or “highly agreed”, respectively. 
Results 
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Trained Skills 
Figure 1 shows the trained skills data for all instructors. 
During baseline Mindy emitted an average of 19.00%, 70.00%, 86.67%, 75.33%, and 
83.33% correct responses for DTT, MSWO, mand training, S-S pairing, and graphing percentage 
data, respectively. Since she met criterion for training only on DTT, she received training only 
on that skill. During training she emitted an average of 91.50% correct responses. During post-
training she emitted an average of 96.57% correct responses. After three weeks follow-up Mindy 
emitted 90.00% correct responses and after six weeks follow-up 100.00% correct responses for 
DTT. 
During baseline Sandra emitted an average of 20.75%, 22.50%, 58.25%, 70.50%, and 
40.00%, correct responses for DTT, MSWO, mand training, S-S pairing, and graphing 
percentage data, respectively. Since she met criterion for training only on DTT, MSWO, mand 
training, and graphing percentage data she received training only on those four skills. During 
training she emitted an average of 72.50%, 67.08%, 81.80%, and 93.33% correct responses. 
During post-training she emitted an average of 100.00%, 93.33%, 86.33%, and 80.00% correct 
responses. After three weeks follow-up Sandra emitted 83.00%, 100.00%, 100.00%, and 80.00% 
correct responses and six weeks follow-up 92.00%, 90.00%, 88.00%, and 100.00% correct 
responses for DTT, MSWO, mand training, and graphing percentage data, respectively. During 
post-training probe she did not meet mastery criterion for S-S pairing and, as per the algorithm, 
received training via feedback only. During feedback she emitted an average of 96.00% correct 
responses. During post-training she emitted an average of 100.00% correct responses. After three 
weeks follow-up Sandra emitted 70.00% correct responses and six weeks follow-up 78.00% 
correct responses for S-S pairing. 
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Tanya emitted an average of 24.00%, 53.67%, 75.67%, 85.33%, and 96.67%, correct 
responses for DTT, MSWO, mand training, S-S pairing, and graphing percentage data, 
respectively. Since she met criterion for training only on DTT and MSWO she received training 
for only those two skills. During training she emitted an average of 81.60% and 95.50% correct 
responses. During post-training she emitted an average of 93.33% and 94.67% correct responses. 
After three weeks follow-up Tanya emitted 90.00% and 75.00% and after six weeks follow-up 
90.00% and 82.00% correct responses for DTT and MSWO, respectively. During post-training 
probe she did not meet mastery criterion for mand training and received training via feedback 
only. During feedback she emitted an average of 100.00% correct responses. During post-
training she emitted an average of 100.00% correct responses. After three weeks follow-up 
Tanya emitted 100.00% correct responses and six weeks follow-up 100.00% correct responses 
for mand training. 
Generalization Data 
 Figure 2 shows the generalization data for all three instructors. During baseline Mindy 
emitted 18.00%, 70.00%, 100.00%, 75.00%, and 73.00% correct responses for DTT Matching, 
DTT Imitation, graphing frequency data, conditioning a token, and paired-choice preference 
assessment, respectively. During generalization she emitted 100.00%, 100.00%, 100.00%, 
100.00%, and 91.00% correct responses. Her correct responding increased on four of the five 
skills without training. 
 During baseline Sandra emitted 17.00%, 40.00%, 43.00%, 38.00%, and 9.00% correct 
responses for DTT Matching, DTT Imitation, graphing frequency data, conditioning a token, and 
paired-choice preference assessment, respectively. During generalization she emitted 70.00%, 
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40.00%, 71.00%, 56.00%, and 55.00% correct responses. Her correct responding increased on 
four of the five skills without training. 
During baseline Tanya emitted 18.00%, 20.00%, 100.00%, 67.00%, and 55.00% correct 
responses for DTT Matching, DTT Imitation, graphing frequency data, conditioning a token, and 
paired-choice preference assessment, respectively. During generalization she emitted 90.00%, 
25.00%, 100.00%, 89.00%, 73.00% correct responses. Her correct responding increased on four 
of the five skills without training. 
Untrained Skills 
Figure 3 shows the untrained skills data for all three instructors. During baseline Mindy 
emitted an average of 70.00%, 86.67%, 75.33%, and 83.33% correct responses for MSWO, 
mand training, S-S pairing, and graphing percentage data, respectively. Since she did not meet 
criterion for training on these skills she did not receive training for them. During probe she met 
mastery criterion on all four skills without any training with average correct responses of 
100.00%, 92.67%, 100.00%, and 100.00%. After three weeks follow-up Mindy emitted 
100.00%, 100.00%, 100.00%, and 100.00% correct responses and after six weeks follow-up 
100.00%, 100.00%, 100.00%, and 100.00% correct responses for these four skills. 
During baseline Sandra emitted an average of 70.50% correct responses for S-S pairing. 
Since she did not meet criterion for training on this skill she did not receive training for it. 
During probe, however, she did not meet mastery criterion for S-S pairing. Thus, Sandra did not 
master any skills without training. 
During baseline Tanya emitted an average of 75.67%, 85.33%, and 96.67%, correct 
responses for mand training, S-S pairing, and graphing percentage data, respectively. Since she 
did not meet criterion for training on these skills she did not receive training for them. During 
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probe she met mastery criterion only for S-S pairing and graphing percentage data without any 
training with average correct responses of 100.00% and 100.00%. After three weeks follow-up 
Tanya emitted 100.00%, and 100.00% correct responses and after six weeks follow-up 100.00%, 
and 100.00% correct responses for these two skills. 
Length of Training 
Table 8 shows the number of days, weeks, and minutes each instructor spent in training 
and the number of trained skills for which each instructor received VM and feedback or feedback 
only. Mindy, Sandra, and Tanya participated in a total of four, 35, and nine training trials, 
respectively. The average length of a training trial across instructors was 4.64 min (range, 0.23 – 
13.04 min). 
Social Validity 
The data collected from the social validity survey for Mindy, Sandra, and Tanya were 
63/70, 68/70, and 59/70, respectively. Thus, the instructors marked an average of 90.33% 
satisfaction with the training protocol. 
Discussion 
VM and/or feedback only in combination with the algorithm used were effective in 
increasing all three instructors’ treatment integrity to mastery criterion for all trained and 
untrained skills. Although the instructors’ treatment integrity was variable during baseline they 
only reached mastery criterion for all trained and untrained skills after receiving VM and/or 
feedback for the skills the algorithm identified as eligible. The non-concurrent multiple baseline 
experimental design further strengthens this conclusion because instructors’ treatment integrity 
did not increase until VM and feedback were introduced at the three randomly assigned points in 
time. That is, an extraneous event is unlikely to have caused the change in instructors’ behavior 
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because the event would have also had to occur at those exact three points in time (Watson & 
Workman, 1981). Furthermore, the time difference in starting each baseline phase allows 
extrapolation of the data back in time suggesting that instructors’ treatment integrity would have 
remained the same had the training not been introduced. Thus, VM and/or feedback in 
combination with the algorithm caused the instructors to master the trained and untrained skills. 
Also the combination of VM and/or feedback, the algorithm, and multiple exemplar training 
were effective in producing generalized teaching skills by increasing instructors’ treatment 
integrity on some of the generalization skills. 
Based on the observed results it could be concluded that the combination of VM and/or 
feedback, the algorithm used, and multiple exemplar training was an efficient caregiver training 
protocol because instructors increased their treatment integrity on more skills than they received 
training. The efficiency of the training algorithm is further supported by the amount of time 
instructors spend in training as compared to the number of skills they learned. For example, 
14.77 min of total training for one skill resulted in one instructor mastering five of the trained 
and four of the generalization skills (see Table 8). This is an important contribution because 
educational settings must train caregivers to implement the five trained skills as they have been 
shown to produce the greatest favorable outcomes for children with ASD (BCBA, 2014; NSP, 
2009), and this study offers an efficient caregiver training protocol to do that. Furthermore, the 
present study offers a template for future studies that wish to compare the efficiency of novel 
training protocols by allowing them to compare the time caregivers spend in training versus the 
number of skills they learned. 
The efficiency of the current training protocol is further confirmed by the data obtained 
for the generalization skills because instructors showed generalized teaching skills. That is some 
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instructors mastered and others increased their treatment integrity for ABA procedures that were 
different from the trained ones solely as a result of being exposed to multiple examples of ABA 
procedures. These results contribute to the literature on multiple exemplar training, which has 
shown that exposing children with ASD to multiple training stimuli of the same class could lead 
to the emergence of untrained responses (i.e., Grossi, & Heward, 1994; Horner, Eberhard, & 
Sheehan, 1986; Trask-Tyler, Gena, Krants, McClannahan, & Poulson, 1996).  Similarly, in this 
study the various ABA procedures acted as multiple training stimuli of the same class (i.e., ABA 
interventions) and lead to the emergence of untrained teaching responses. These untrained 
responses contributed to the increase in the instructors’ treatment integrity on ABA procedures 
for which they never received direct training.  
The generalized teaching skills observed in this study also support previous studies, 
which have reported that teaching caregivers to implement DTT with one program could 
generalize to novel DTT programs and students or teaching guided compliance in one setting 
could generalize to novel settings (e.g., Crockett, et al., 2007; Lafasakis & Sturmey 2007; Miles 
& Wilder, 2009; Sarokoff & Sturmey, 2008). The data also adds to the literature of studies that 
have shown that multiple exemplar training could lead to generalized teaching within ABA 
procedures (i.e., DTT) (Ward-Horner & Sturmey, 2008) and across ABA procedures (i.e., DTT, 
backward chaining) (Nosik & Williams, 2011). Thus, multiple exemplar training may be an 
efficient technology for promoting generalized teaching skills in caregivers in the same manner 
as it has been shown to promote generalized responding in children with ASD.  
Using multiple exemplar training requires participants to perform varied responses, 
which, the present data indicate, may promote generalized teaching skills and decrease the 
training time. The results, however, also show that the number of exemplars and their 
 
 
  
 
 
21 
presentation may moderate the efficiency of this type of training protocol. That is as the number 
of trained skills increases this may eventually result in a ceiling effect and increase the training 
time due to overgeneralization.  Overgeneralization is not desirable and occurs when similar 
responding occurs in the presence of stimuli that share some features but also differ in others. 
This is due to “faulty stimulus control” as the organism begins to respond to irrelevant features 
of the stimuli (Cooper, Heron, & Heward, 2007, p. 622). Overgeneralization may have been the 
reason Sandra, who had to simultaneously learn four trained skills, required a much longer 
training time as compared to the other two instructors.  
The number of trained skills for which Sandra received VM and feedback combined with 
their randomized presentation may have hindered her ability to discriminate between them. 
Anecdotally, Sandra told the experimenter that switching from trained skill to trained skill (i.e., 
DTT to MSWO) was “confusing”, which could be interpreted as the failure of the trained skill to 
gain stimulus control over her responding. Some additional support for this hypothesis comes 
from Nosik and Williams’s (2011) report of successful generalized teaching across two skills 
when they presented these in non-randomized order and Crockett et al. (2009) who suggested 
that the number of exemplars may affect generalization. The difficulty of the generalization skills 
as compared to the trained skills may have also affected the data. For example, Ward-Horner and 
Sturmey (2008) conducted pre-baseline sessions to assess students’ skills before assigning them 
as trained or generalization exemplars. It is thus possible that, for example, DTT to teach object 
identification was easier than gross motor imitation or vice versa and that counterbalancing the 
trained and generalization exemplars could aid instructors’ acquisition of generalized teaching 
skills. In conclusion, multiple exemplar training may be an efficient caregiver training tool but its 
efficiency may be moderated by the number of trained skills and their presentation. It is thus 
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important for future research to investigate what is the optimal number and presentation of 
trained skills that a protocol should target to maximize the generalized teaching skills and 
efficiency of the training. 
Multiple exemplar training may have also resulted in generalized teaching skills by 
promoting a generalized repertoire of reading and following instructions. That is, after reading he 
instructions for several trained skills, receiving training and mastering these skills the instructors 
may have learned to more effectively follow the instructions for which they did not receive 
training. Considering that the same experimenter wrote all instructions the similarity in style and 
language may have contributed to this generalized repertoire of following instructions. Future 
research should thus investigate if the generalization results would vary if different individuals 
write the instructions. Furthermore, exposure to the instructions may have taught the instructors 
to identify and discriminate between ABA procedures they observed other staff perform within 
the classroom. In such a case other staff’s modeling could have also contributed to the 
generalized teaching skills observed for both untrained and generalization skills. Such skill 
acquisition would further contribute to the efficiency of the training protocol because the 
development of generalized repertoire of following instructions and/or identification and 
discrimination of ABA procedures would result in caregivers learning skills without direct 
training. 
 Using VM and/or feedback also promotes the development of effective and efficient 
training protocols (e.g., Cardinal, 2013; Catania, et al., 2009; Digennaro-Reed, et al., 2010; 
Madzharova & Sturmey, 2015; Moore & Fisher, 2007; Ward-Horner & Sturmey, 2012). When 
using these two components it is common to require caregivers to watch the VM on every 
training trial, which may unnecessarily increase the training time. The present data indicate that 
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watching the VM more times may not produce quicker mastery of a trained skill (see Sandra’s 
data). In fact, there is a question of whether VM alone is an effective caregiver training tool. For 
example, Madzharova, Sturmey & Neil (2015) found that VM alone was not always effective in 
increasing caregiver’s treatment integrity but feedback was. Other recent literature on web-based 
caregiver training, which consists of vast video libraries and interactive software that sample 
across a variety of ABA procedures, also shows inconsistent results for the effectiveness of VM 
alone (e.g., Cardinal, 2012; Madzharova, et al., 2015; Nosik, Williams, Garrido, & Lee, 2013). 
For some caregivers such training was effective whereas others also required feedback. It is thus 
important for future research to examine whether VM alone is in fact an effective and sufficient 
training tool or feedback is always necessary.  
Video modeling may have unnecessarily increased the training time but the students with 
whom instructors worked during each trial may have as well. The newly hired instructors who 
participated in this study lacked rapport with the students and the lack of consistent student-
instructor pairs meant that more difficult students would provide for more difficult trials. 
Although there is evidence to suggest that learning to implement DTT with one student promotes 
generalization across novel students (Sarokoff & Sturmey, 2008) working with various students 
while also learning various ABA procedures may unnecessarily increase the training time. This 
is in line with our previous suggestion that too many training exemplars might negatively impact 
the acquisition of generalized teaching skills. Students represent a dimension of a training 
exemplar, which means that varying the students increases the number of training exemplars and 
possibly hinders the effects of generalization. It is thus important for future research to examine 
whether student-instructor pairs have a direct impact on instructors’ acquisition of multiple ABA 
procedures. 
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Finally, it is important to note the potential effects of instructions on instructors’ treatment 
integrity. Instructions have been shown to be insufficient in increasing treatment integrity to 
mastery criterion but they could increase performance from a pre-instructions phase (Ward-
Horner & Sturmey, 2012). This study did not conduct a pre-instructions phase and instructors 
had access to written instructions during every trial of the study, which may have contributed to 
the variable to high treatment integrity for some skills during baseline. Thus, it may be 
informative for future studies to include a pre-instructions phase in order to quantify the effects 
of written and/or verbal instructions during caregiver training. 
In summary, this study taught multiple ABA procedures to novice ABA instructors, by 
combining VM and/or feedback, an algorithm, and multiple exemplar training. As a result of this 
training protocol instructors increased their treatment integrity to mastery criterion on all trained 
and untrained skills and emitted some generalized teaching skills. Thus, these results have 
important implications for the development of efficient caregiver training protocols within 
educational settings. Similarly to Rosales, Stone, and Rehfeldt’s (2009) development of an 
efficient caregiver training protocol for teaching caregivers to use PECS with individuals with 
developmental disabilities this study offers an algorithm for creating an efficient and effective 
training protocol to teach caregivers multiple ABA procedures (see Figure 5). Using this 
algorithm, the present data show, decreases the length of the training and increases caregivers’ 
treatment integrity on a variety of ABA procedures. 
The results of this study also warrant that future research investigate the following 
parameters to identify the values that produce the largest change in caregiver behavior in the 
least amount of time to create the most effective and efficient caregiver training protocol: (1) the 
criterion for average baseline performance, (2) the number of trained skills that should meet this 
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criterion, (3) the number of skills instructors should learn simultaneously, (4) the order in which 
trained skills should be presented, and (4) the consistency of the student-instructor pairs during 
training trials. Lastly, future research should also examine whether VM only or feedback only 
would be sufficient or both are necessary and essential training components. 
There were also a number of limitations. First, there were differences in the intertrial 
intervals (ITIs). Depending on the school calendar, classroom schedules, and the experimenter’s 
availability the ITIs were longer for some of the instructors. Sandra in particular had longer ITIs 
than everyone else due to a number of school holidays. Second, although none of the three 
instructors had previous ABA experience Marina and Tanya had taken courses containing ABA 
theory but Sandra had not. Third, each instructor worked alongside different staff members who 
may have inadvertently modeled the trained, generalization, and/or untrained skills with various 
degrees of treatment integrity and frequency while completing their classroom responsibilities. 
Fourth, the feedback delivery could be improved by using visual instead of verbal feedback (i.e., 
Alvero et al. 2001; Balcazar et al. 1985). Fifth, the VMs could be improved by using multiple 
exemplars of each trained skill (Moore, & Fisher, 2007) by employing different students who 
show varying levels of noncompliant behavior. Finally, the participants’ levels of education may 
have affected the results because many novice ABA instructors do not hold higher education 
degrees.
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Table 1  
 
Baseline Phase 
Instructor Skill Per Trial 
Mindy F, E, D, C, A, B, E, B, A, C, D, J, G, I, H, E, D, B, A, C 
Sandra J, D, A, E, C, B, C, A, B, D, E, F, D, B, E, C, B, G, D, E, C, B, A, I, H 
Tanya 
G, A, D, C, B, E, F, B, A, D, C, E, J, C, B, D, E, A, B, D, C, E, A, E, C, A, D, B, C, 
E, B, D, A, I, H 
 
Note. This table shows the skill each instructor performed in each trial of the baseline phase. 
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Table 2  
Video Modeling and Feedback Phase 
Instructor Skill Per Trial 
Mindy A, A, A 
Sandra 
B, E, A, C, C, A, B, E, B, A, E, C, B, C, A, A, C, B, B, A, A, B, A, B, B, A, B, A, B, 
A, B, A 
Tanya B, A, B, A, A, A, A 
 
Note. This table shows the skill each instructor performed in each trial of the video modeling and 
feedback phase. 
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Table 3 
Post-Training Phase 
Instructor Skill Per Trial 
 After VM and Feedback After feedback only 
Mindy A, A, A N/A 
Sandra E, A, E, C, A, B, E, A, C, B, B, C D, D, D, 
Tanya A, B, B, A, A, B C, C, C 
 
Note. This table shows the skill each instructor performed in each trial of the post-training phase. 
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Table 4 
Probe Phase 
Instructor Skill Per Trial 
Mindy C, D, D, C, C, B, B, E, E 
Sandra D, D, D, D 
Tanya E, D, C, C, E, C, D, D 
 
Note. This table shows the skill each instructor performed in each trial of the probe phase. 
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Table 5 
Feedback Only Phase 
Instructor Skill Per Trial 
Mindy N/A 
Sandra D, D, D, D 
Tanya C, C 
 
Note. This table shows the skill each instructor performed in each trial of the feedback only 
phase. 
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Table 6 
Generalization Phase 
Instructor Skill Per Trial 
Mindy J, I, H, G, F 
Sandra H, G, J, I, F 
Tanya J, F, I, G, H 
 
Note. This table shows the skill each instructor performed in each trial of the generalization 
phase. 
 
 
  
 
 
32 
Table 7 
Maintenance Phase 
Staff Skill Per Trial 
Instructor 3 weeks 6 weeks 
Mindy A, E, B, D, C C, B, D, E, A 
Sandra B, A, E, D, C C, E, D, B, A 
Tanya D, E, C, B, A D, C, A, E, B 
 
Note. This table shows the skill each instructor performed in each trial of the maintenance phase. 
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 Table 8 
 Training Length 
 
Instructor/Total 
Length of 
Training (m
in) 
Total C
alendar 
D
ays in Training 
A
cross W
eeks 
Trained Skill 
Total Length of 
Training Per 
Skill (m
in) 
N
um
ber of 
Training Trials 
A
verage Length 
of Training Trial 
(m
in)  
M
indy/ 
14.77 m
in 
2 days across 1 
w
eek 
 
 
 
 
 
 
D
TT 
14.77 
4 
3.69 
Sandra/ 
156.93 m
in 
9 days across 4 
w
eeks 
 
 
 
 
 
 
D
TT 
58.34 
12 
4.86 
 
 
M
SW
O
 
58.04 
12 
4.84 
 
 
M
and Training 
24.18 
5 
4.84 
 
 
S-S Pairing 
6.61 
3 
3.25 
 
 
G
raphing 
9.76 
3 
2.20 
Tanya/ 
50.87m
in 
2 days across 1 
w
eek 
 
 
 
 
 
 
D
TT 
28.08 
5 
5.62 
 
 
M
SW
O
 
15.21 
2 
7.61 
 
 
M
and Training 
7.58 
2 
3.79 
 N
ote. The table show
s the total am
ount of tim
e each participant spent in training as w
ell as the average training tim
e each participant 
spend per trained skill.
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Table 9 
Social Validity 
Statements 
1.  I learned to perform MSWO with a student. 
2.  I learned to perform echoic mand training with a student. 
3.  
I learned how to perform stimulus-stimulus pairing (conditioning myself as a 
reinforcer) with a student. 
4.  I learned to perform discrete trial teaching (DTT) training with a student. 
5.  I learned to graph student’s data. 
6.  
The training I received taught me how to work with the students in the 
classroom.     
7.  The videos I watched were very useful. 
8.  I would have liked to watch the videos more often. 
9.  The feedback I received was very useful. 
10.  Overall, I liked the training I received. 
11.  The training was easy. 
12.  The training was short. 
13.  The training could be improved. (Please tell us know how it could be improved.) 
14.  I would recommend this training to other entry-level staff. 
15.  Additional comments: 
 
Note. The table shows the statements on the survey instructors received at the end of the study to 
assess their satisfaction with the training.
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Figure 1. This figure show
s instructors’ treatm
ent integrity for the trained skills only. A
fter receiving training all instructors’ treatm
ent 
integrity reached m
astery criterion. 
   
 
  36 
 Figure 2. This figure show
s instructors’ treatm
ent integrity for the generalization skills only during baseline and after the instructors 
m
astered all trained skills.
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Figure 3. This figure show
s instructors’ treatm
ent integrity for the untrained skills only. Instructors m
astered these w
ithout training. 
Sandra did not have any untrained skills and is therefore om
itted from
 this figure.  
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Figure 4. VM and Feedback Phase Protocol 
 
Figure 4. This figure shows the steps the experimenter followed for each trained skill during the 
VM and feedback phase until caregivers reached mastery criterion. 
 
 
Training Trial 1 Next Training Trial 
1. Feedback 
2. VM 
3. Score 
Performance 
1. Feedback 
Only 
2. Score 
Performance 
Every 5th 
Training Trial 
1. Feedback 
2. VM For 
Trained Skill  
5. Score 
Performance 
Two consecutive 
Trails ! 90% End Training 
4. In-Vivo 
Modeling for 
Prompting 
During DTT 
 
 
  
 
 
39 
 
Figure 5. Training Algorithm 
 
Figure 5. These steps illustrate the algorithm the experimenter used to train caregivers to 
implement all trained skills at mastery criterion. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
If the average 
is ! 65% 
Eliminate Skill 
If the average 
is " 65% 
 
Calculate Average Baseline Performance For Each Trained Skill 
 
Train: Video & In-Vivo Modeling & 
Feedback 
When All Trained Skill Mastered  
 (! 90% on two consecutive sessions) 
Calculate Average Baseline Performance For 
Each Eliminated Skill 
If Skill Below Mastery 
 (! 90% on two consecutive sessions) 
Train: Feedback 
Only 
When Skill Mastered  
 (! 90% on two consecutive sessions) 
End Training 
Do Not Train 
Test For Generalization Across Novel Skills 
 
 
  
 
 
40 
 
Appendix A 
Step To complete discrete trial teaching do the following… 
1 Put the materials on the table/in front of the student. 
2 Remain within 3 feet of your student at all times. 
3 Establish ready behavior: (1) sit student facing you or the materials and (2) 
put the student’s hands in their lap. 
4 Make sure your student is looking at the materials. 
5 Deliver the correct instruction for the lesson once with clear articulation and 
neutral tone. 
6 Use the correct prompt for the lesson immediately after your instruction. 
7 If your student responds correctly deliver praise within 1s or tangible. 
8 Record a + (plus) for correct response. 
9 If your student responds incorrectly deliver the correct prompt within 1s 
and corrective feedback. 
10 Record a – (minus) for incorrect response. 
11 At then end of the trial (indicated by you recording plus or minus) pause for 
2s and go back to step 5. 
12 Repeat steps 5 – 11 for 10 trials. 
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Appendix B 
Step To perform a MSWO do the following… 
1 Select 6 items your student may like. 
2 Place all items in a line, evenly spaced.  
3 Establish ready behavior by seating your student to face you and putting their hands 
in their lap. 
4 Sit across from your student and say, “NAME pick” or “Pick”. 
5 If your student points/touches, or takes an item immediately give that item to the 
student. 
6 Record the selected item on the datasheet. 
7 Do not replace the item the student took. 
8 Scramble the other items by switching the location of at least two items. 
9 
10 
Wait for your student to finish chewing or a maximum of 15 s for a tangible item.  
Remove the item from your student’s hands. 
11 Repeat steps 3 - 10 until your student selects all the items or until he/she does not 
make a selection within 30 s from the instruction “NAME, pick”. In the latter case, 
end the session and record the remaining items as “not selected”. 
12 If your student selects more than one item, block him/her, place their hands back in 
their lap and go back to step 3. 
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Appendix C 
Step To conduct mand training do the following… 
1 Set a timer to 2 minutes. 
2 Put in front of your student a minimum of 3 items he/she likes. 
3 Wait up to 15 s for your student to reach or grab an item. 
4 Hold up that item in front of your face and across from your student’s face. 
5 Model a request by saying “I want (say name of the item)” or just the first 
letter of the item. For example, “Bbbb” for “Bubles”. 
6 If your student requests correctly within 5 sec give him/her the item. 
 a. For a tangible item allow your student to play with it for a maximum 
of 15 seconds, take it back, and go back to step 3. 
7 If your student does not request correctly repeat the request you modeled in 
step 5.  
8 If your student requests correctly within 5 sec give him/her the item. 
9 If your student does not go back to step 2.  
10 Continue engaging with the student until the timer rings. 
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Appendix D 
Step To condition yourself as a reinforcer do the following…  
1 
 
 
2 
Sanitize your environment: put preferred toys/snacks out of your student’s 
reach. Clear away any clutter of toys or objects.  
Select a few snacks/toys your student likes. 
3 Set a timer for 2 minutes. 
4 Give a preferred item to your student every 2 to 5 seconds. 
a. If it is a snack put in your student’s hand or mouth. 
b. If it is a toy put in your student’s hand. 
5 If your student asks for an available item give it to him/her. 
6 Provide positive comments with a cheerful intonation, at least once, on 
anything appropriate your student may be doing. 
7 Do not place demands on your student unless it is absolutely necessary (e.g., 
your student was engaging in dangerous/inappropriate behavior). 
a. If such behavior occurs remove any dangerous items from the student’s 
hands or use your body to block them from engaging with the object(s). 
You can also provide an instruction to redirect your student. 
b. If the behavior persist for longer than 5 seconds ask for assistance.  
8 When the timer rings stop delivering items and move away from your student. 
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Appendix E 
Step To graph student’s data do the following… 
1 Locate the correct program within your student’s data binder. 
2 To calculate percent correct you need a minimum of five student responses. 
a Count the number of correct responses the student made. 
b Count the number of total responses the student made. 
c Divide the number of correct responses by total number of responses 
then multiply by 100. 
3 Use the final percent number and place a dot on the graph that corresponds to 
that number on the y-axis. 
4 Use a ruler and connect your dot to the previous dot with a solid straight line. 
5 If you see that there is a solid vertical line immediately before your dot do not 
connect your dot to the previous dot. 
6 Fill in all other necessary information correctly. 
a 
b 
c 
Date 
Initials 
Percent of correct responses 
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Appendix F 
Step To condition a token as a reinforcer do the following…  
1 
 
 
Sanitize a desk: put preferred toys/snacks out of your student’s reach. Clear 
away any clutter of toys or objects. 
2 Select a few snacks your student likes. 
3 Put the token board on the desk and remove all of the tokens. 
4 Establish ready behavior by seating your student to face you and putting their 
hands in their lap. 
5 Put the token board between you and your student. 
6 Put one token in your student’s hand and piece of snack in their other hand.  
7 Within 1 second guide your student’s hand to put the token on the token board. 
8 Praise your student (e.g., say, “Good job!”, “Well done!) as the student puts 
the token on the token board. 
9 Repeat steps 6 – 8 until all tokens are on the token board. 
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Appendix G 
 
To conduct a paired-choice preferences assessment do the following… 
 
1. Select 6 items your student may like and write them on the form. 
 
2. Read the form and put the two items listed in front of your student. 
 
3. Establish ready behavior by seating your student to face you and putting their hands in 
their lap. 
 
4. Sit across from your student and say, “NAME pick” or “Pick”. 
 
5. If your student points/touches, or takes an item immediately give that item to the 
student. 
 
6. Remove the nonchosen item immediately. 
 
7. Record the selected item on the form. 
 
8. Read the form and place the next two items in front of your student. 
 
9. Wait for your student to finish chewing or a maximum of 15 s for a tangible item.  
 
10. Remove the item from your student’s hands. 
 
11. Repeat steps 4 – 10 until you have completely filled out the whole form. 
 
12. If your student selects both items block him/her, place their hands back in their lap 
and go back to step 3. 
 
13. If your student does not approach both stimuli write “No choice” and go back to step 
2. 
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Appendix H 
 
Step To graph student’s data do the following… 
1 Locate the correct program within your student’s data binder. 
2 To calculate frequency count the number of correct responses your student 
made. 
3 Use that number and place a dot on the graph that corresponds to that number 
on the y-axis. 
4 Use a ruler and connect your dot to the previous dot with a solid straight line. 
5 If you see that there is a solid vertical line immediately before your dot do not 
connect your dot to the previous dot. 
6 Fill in all other necessary information correctly. 
a 
b 
c 
Date 
Initials 
Number of correct responses 
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